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DETAILED ACTION 

This action is in response to the submission filed on 6/22/09. Claims 1-46 are presented 
for examination. 



Response to Arguments- 35 USC§ 103 

1 . Applicant's arguments filed 6/22/09 have been fiiUy considered but they are not 
persuasive. 

Argument 1: 

2. Applicant argues on page 17 that Thekkath does not disclose simulation and how 
the simulation is actually performed. 

3. Column 5, lines 29-3 1 of Thekkath states "a computer program for use 
in. . .simulating. . .an integrated bus master device". It would appear clear that the 
simulation computer program is how the simulation is performed. Rejection maintained. 
Argument 2: 

4. Applicant argues on page 1 8 that neither Fischer nor Thekkath teach data transfer 
with exclusive access to the bus. 

5. The entire point of Thekkath's invention is that it is assumed that data transfer will 
occur with exclusive access to the bus. Column 6, lines 65-67 through Column 7, lines 1- 
5 describe the need for avoiding bus contentions: "...it is possible for two or more devices 
to contend for bus resources by initiating a transaction at the same point in time. 
Consequently, arbitration logic 104 is incorporated into the system architecture to 
preclude bus contentions and to provide fair and timely access to the bus 112". Bus 
contention is an anomaly to be prevented. Rejection maintained. 
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Argument 3: 

6. Applicant argues on page 1 8 that Thekkath does not detect a capability of the bus. 

7. The phrase "detecting what would be the capability of the bus" is not present in 
the current claim language. The issue in question is whether concurrent data transfers 
would occur or not for the system as a whole. Column 5, lines 1-10 details the burst 
transaction logic. Rejection maintained. 

Argument 4: 

8. Applicant argues on page 19 that because Thekkath prevents concurrent data 
transfers, Thekkath does not get as far as generating anticipated timing information. 

9. It is by anticipating the timing information that Thekkath prevents concurrent data 
transfers. Column 7, lines 1-5 of Thekkath state that arbitration logic is used to preclude 
bus contentions. Rejection maintained. 

Argument 5: 

10. Applicant argues on page 1 9 that simulating Thekkath would result in an 
"incorrect or unpredictable" operation and would "incur the complexity and decreased 
speed of simulation which the claimed technology seeks to avoid". 

1 1 . The Examiner fails to see the relevance of this argument, claim language does not 
required these elements. 

Argument 6: 

12. Applicant argues on page 20 that Fischer does not teach correction of timing 
information because the slave node clock is not timing formation for concurrent data 
transfers. 
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1 3 . The combination as set forth below uses Thekkath for the teaching of concurrent 
data transfers, not Fischer. 

Argument 7: 

14. Applicant argues on page 20 that Fischer's system is "not acceptable" and "would 
not be properly modeled". 

15. Again, the Examiner fails to see the relevance of these blanket assertions. 
Argument 8: 

16. It is unclear what Applicant argues on page 20 concerning the anticipated 
concurrent data transfers of Thekkath. 

17. It is correct that actual concurrent transfers do not actually occur in Thekkath, as 
required by the current claim language. It is anticipated by the bus arbitration logic. 
Column 6-7 states ". . .it is possible for two or more devices to contend for resources by 
initiating a transaction at the same point in time. Consequently, arbitration logic 104 is 
incorporated into the system architecture to preclude bus contentions and to provide fair 
and timely access to the bus 112 for all initiating devices". The claim states "in the event 
that the anticipated timing information indicated that two or more concurrent data 
transfers would occur on the bus. . .". Rejection maintained. 

Argument 9: 

18. Applicant argues on page 21 that Fischer and Thekkath are different arts because 
one system is external and one is internal. 

19. Again, the Examiner fails to see the relevance of this statement. The concept is 
capable of being executed in any environment. The principles of a system remain the 
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same, regardless of the size, or the specific details of each network and node. Rejection 

maintained. 

Argument 10: 

20. Applicant argues on page 22 that the combination of Thekkath and Fischer would 
create a combination in which "there would be no generation of anticipated timing 
information or correction of that anticipated timing information because with the 
Examiner's combination the modeled bus arbiter ensures that no correction is necessary". 

21. As stated above, Thekkath anticipates tlie timing information by using bus 
arbitration logic. If two devices contend simultaneously, the timing information for each 
device's transaction is changed to avoid contention. It is correct that actual concurrent 
transfers do not actually occur in Thekkath, as required by the current claim language. It 
is anticipated by the bus arbitration logic. Column 6-7 states ". . .it is possible for two or 
more devices to contend for resources by initiating a transaction at the same point in time. 
Consequently, arbitration logic 104 is incorporated into the system architecture to 
preclude bus contentions and to provide fair and timely access to the bus 112 for all 
initiating devices". The claim states "in the event that the anticipated timing information 
indicated that two or more concurrent data transfers would occur on the bus. . .". 
Rejection maintained. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

18. Claims 1-46 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Publication 2002/0163932, Fischer (hereinafter Fischer) in view of US Patent 6,393,500, 
Thekkath (hereinafter Thekkath), in view of US 5,140,680 Best (hereinafter Best). 

19. Fischer discloses a method for transaction between a master device and a slave 
device, and continuously generating revised timing information for the data transactions 
over the network (see Abstract). However, Fischer does not simulate the transaction, nor 
does Fischer compensate for two or more concurrent transactions. 

20. Thekkath discloses determining whether two or more data transfers occur over a 
bus, and provides for precluding bus contentions (see column 6, lines 57-67 and column 
7, lines 1-5), as well as for simulating the bus/master device. 

2 1 . Fischer and Thekkath are analogous art because they are both related to the field 
of data transfers over a bus. 

22. Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to combine the simulation of Thekkath with the bus 
transactions of Fischer because it is desirable to test and simulate for "a burst data 
transaction to be optimized. . .for efficient transfer over a bus" (see Thekkath, column 6, 
lines 14-25). It would also have been obvious to one having ordinary skill in the art at 
the time the invention was made to combine the provisions for bus contention of 
Thekkath with the method of transferring data over a bus of Fischer, because "If two 
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devices were to execute a data transfer at the same time, then signals on the bus would be 
corrupted, thus precluding any transfer of data" (see Thekkath, column 1, lines 62-67), 
which is clearly undesirable to one of ordinary skill in the art. 

23. Fischer also does not teach multiple master nodes and multiple slave nodes. 

24. Best does teach "multiple master and slave devices sharing a digital data bus" (see 
Abstract). 

25 . Fischer and Best are analogous art as they are both related to the field of data 

transfers over a bus. 

26. Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to combine the multiple masters and slaves of Best with the 
bus transaction of Fischer, motivated by the desire to "allow computer systems to operate 
at the optimum efficiency at all times rather than under constant worst case constraints" 
(Best, column 2, lines 19-21). 



27. Regarding claim 1, Fischer, Thekkath, and Best teach: 

A method of simulating the operation of a data processing apparatus (Thekkath, column 
5, lines 29-37) to determine timing information of data transfers, the data processing 
apparatus comprising a number of master logic units and slave logic units coupled via a 

bus (Best, Abstract, "multiple master and slave devices sharing a digital data bus "), the 
data processing apparatus being configured to perform the data transfers between the 
master logic units and the slave logic units over the bus (Fischer, paragraph [0012], 
"master node ", "slave node "), the method comprising the steps of: 

a) generating anticipated timing information for each successive data transfer over the 
bus by assuming that each successive data transfer can occur with exclusive access to the 
bus (Fischer teaches that timing information is determined for each data transfer in 
paragraph [0012], "Best packet assembly times for packets to be transmitted by the 
particular slave node to the master node in the future in order for the packets to be 
received by the master node at future master clock referenced best arrival times "); 
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b) determining whether the anticipated timing information indicates that two or more 
concurrent data transfers would occur on the bus (Thekkath teaches that transaction 
interference on a bus would be avoided by detecting what would be the capability of a 
bus and adjusting accordingly using arbitration logic, column 5, lines 1-10, "The 
transaction control logic varies burst width according to the burst transaction 
capability"; column 7, lines 1-5, " ...preclude bus contentions and to provide fair and 
timely access to the bus for all initiating devices "); and 

c) in the event that the anticipated timing information indicates that two or more 
concurrent data transfers would occur on the bus (Thekkath teaches the detection of 
transaction interference in column 7, lines 1-5, using arbitration logic), generating 
machine-readable revised timing information for those data transfers for use in correcting 
said anticipated timing information as part of simulation output resuhs, the revised timing 
information being generated using bus status information until those data transfers have 
been completed (Fischer teaches that continuous revisions take place to adjust for the 
transaction interference, or errors, of Thekkath in paragraph [0012], "Each slave node 
clock is continuously corrected compared with the master node clock to smooth slave 
clock error to an average of zero compared with the master clock as a reference in 
response to a message from the master node. ..Packets at slave nodes are then 
transmitted according to the determined future best packet assembly time information "). 



28. Regarding claim 2, Fischer, Thekkath, and Best teach: 

The method as claimed in claim 1, wherein the step a) further comprises the step of 
generating anticipated timing information for each successive data transfer between one 
master logic unit and one slave logic unit over the bus to which that master logic unit and 
that slave logic unit have exclusive access (Fischer, paragraph [0012], "Best packet 
assembly times for packets to be transmitted by the particular slave node to the master 
node in the future in order for the packets to be received by the master node at future 
master clock referenced best arrival times "). 



29. Regarding claim 3, Fischer, Thekkath, and Best teach: 

The method as claimed in claim 1, wherein the anticipated timing information comprises 
a data transfer window indicative of a speculative time during which that data transfer is 
predicted will occur over the bus (Fischer, paragraph [0012], "Best packet assembly 
times for packets to be transmitted by the particular slave node to the master node in the 
future in order for the packets to be received by the master node at future master clock 
referenced best arrival times"). 



30. 



Regarding claim 4, Fischer, Thekkath, and Best teach: 
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The method as claimed in claim 1, wherein the anticipated timing information comprises 
data transfer commencement information indicative of the time at which that data transfer 
will commence on the bus and data transfer completion information indicative of the time 
at which that data transfer will complete on the bus (Fischer, paragraph [0012], "Best 
packet assembly times for packets to be transmitted by the particular slave node to the 
master node in the future in order for the packets to be received by the master node at 
future master clock referenced best arrival times "). 



3 1 . Regarding claim 5, Fischer, Thekkath, and Best teach: 

The method as claimed in claim 1, wherein each data transfer comprises the transfer of a 
number of data values over the bus and the anticipated timing information comprises 
data value transfer information indicative of the time at which each data value will be 
transferred over the bus (Fischer, paragraph [0012], "A best arrival time for the 
reception by the master node of each particular packet transmitted by each particular 
slave node is determined at the master node "). 



32. Regarding claim 6, Fischer, Thekkath, and Best teach: 

The method as claimed in claim 1 , wherein the step b) further comprises the step of 
comparing the anticipated timing information for each successive data transfer to 
determine whether two or more concurrent data transfers would occur on the bus 
(Thekkath, column 7, lines 1-5). 



33. Regarding claim 7, Fischer, Thekkath, and Best teach: 

The method as claimed in claim 6, wherein the step b) further comprises the step of 
determining whether two or more concurrent data transfers would occur on the bus by 
determining whether the anticipated timing information indicates that one data transfer 
will not complete prior to another data transfer commencing (Thekkath, column 7, lines 
1-5). 



34. Regarding claim 8, Fischer, Thekkath, and Best teach: 

The method as claimed in claim 1 , wherein the step c) further comprises the step of 
generating bus status information indicative of the status of the bus during at least a 
period when the anticipated timing information indicates that two or more concurrent 
data transfers would occur on the bus (Thekkath, column 7, lines 1-5). 



35. 



Regarding claim 9, Fischer, Thekkath, and Best teach: 



Application/Control Number: 10/802,032 
Art Unit: 2123 



Page 10 



The method as claimed in claim 8, wherein the bus status information includes 
information indicative of which master logic unit/slave logic unit pair have access to the 
bus at any point in time during at least the period (Fischer, paragraph [0055]). 



36. Regarding claim 10, Fischer, Thekkath, and Best teach: 

The method as claimed in claim 8, wherein the step c) further comprises the step 
determining from the generating bus status information which of those data transfers will 
occur on the bus at any point in time during at least the period (Fischer, paragraph 
[0055]). 



37. Regarding claim 11, Fischer, Thekkath, and Best teach: 

The method as claimed in claim 9, wherein the step c) further comprises the step of 
generating revised timing information indicative of the time during which each of those 
data transfers occur over the bus (Fischer, paragraph [0012], Best packet assembly 
times for packets to be transmitted by the particular slave node to the master node in the 
future in order for the packets to be received by the master node at future master clock 
referenced best arrival times"). 



38. Regarding claim 12 (29 and 46), Fischer, Thekkath, and Best teach: 

A method of simulating the operation of a data processing apparatus (Thekkath, column 
5, lines 29-37) using a software model to determine timing information of data transfers 
(Fischer, paragraph [0493], "The simulation models a master clock Jitter ... "), the data 
processing apparatus comprising a number of master logic units and slave logic units 
coupled via a bus (Best, Abstract, "multiple master and slave devices sharing a digital 
data bus "), the data processing apparatus being configured to perform the data transfers 
between the master logic units and the slave logic units over the bus (Best, Abstract, 
"multiple master and slave devices sharing a digital data bus the method comprising 
the steps of: 

a) in response to an indication that a data transfer is to occur, generating data transfer 
information indicative of the data transfer using a master logic unit model and a slave 
logic unit model (paragraph [0012], "Best arrival times for packets transmitted from 
slave nodes to the master node are communicated from the master node to the slave 
nodes "); 

b) generating anticipated timing information from the data transfer information using the 
master logic unit model and the slave logic unit model, the anticipated timing information 
being generated by assuming that the data transfer will occur with exclusive access to the 
bus (Fischer teaches that timing information is determined for each data transfer in 



Application/Control Number: 10/802,032 
Art Unit: 2123 



Page 11 



paragraph [0012], "Best packet assembly times for packets to be transmitted by the 
particular slave node to the master node in the future in order for the packets to be 
received by the master node at future master clock referenced best arrival times "); 

c) determining from the anticipated timing information whether two or more concurrent 
data transfers wiU occur on the bus (Thekkath teaches that transaction interference on a 
bus would be avoided by detecting what would be the capability of a bus and adjusting 
accordingly using arbitration logic, column 5, lines 1-10, "The transaction control logic 
varies burst width according to the burst transaction capability "; column 7, lines 1-5, 
"...preclude bus contentions and to provide fair and timely access to the bus for all 
initiating devices"); and 

d) in the event that is it anticipated that two or more concurrent data transfers will occur 
on the bus (Thekkath teaches the detection of transaction interference in column 7, lines 
1-5, using arbitration logic), generating machine-readable revised timing information for 
those data transfers using the master logic unit model and the slave logic unit model, the 
revised timing information being generated by modelling the status of the bus during at 
least the period when it is anticipated that two or more concurrent data transfers will 
occur (Fischer teaches that continuous revisions take place to ad.just for the transaction 
interference, or errors, of Thekkath in paragraph [0012], "Each slave node clock is 
continuously corrected compared with the master node clock to smooth slave clock error 
to an average of zero compared with the master clock as a reference in response to a 
message from the master node. ..Packets at slave nodes are then transmitted according to 
the determined future best packet assembly time information "). 



39. Regarding claim 13 (and 30), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 12, wherein the data transfer information includes 
information indicative of the type and size of data transfer (Fischer, paragraph [0009]). 



40. Regarding claim 14 (and 3 1), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 12, wherein the step b) comprises generating 
anticipated timing information comprising timing values generated by the master logic 
unit model and the slave logic unit model indicative of a speculative time during which 
that data transfer is predicted will occur over the bus (Fischer, paragraph [0012], "Best 
arrival times for packets transmitted from slave nodes to the master node are 
communicated from the master node to the slave nodes "). 



41. 



Regarding claim 15 (and 32), Fischer, Thekkath, and Best teach: 
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The method as claimed in claim 12, wherein the step b) comprises generating anticipated 
timing information comprising data transfer commencement information using the master 
logic unit model, the data transfer commencement information being indicative of the 
time at which that data transfer will commence on the bus and generating data transfer 
completion information using the slave logic unit model, the data transfer completion 
information being indicative of the time at which that data transfer will complete on the 
bus (Fischer, paragraph [0012], "Packets at slave nodes are then transmitted according 
to the determined future best packet assembly time information "). 



42. Regarding claim 16 (and 33), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 12, wherein each data transfer comprises the transfer of 
a number of data values over the bus and the step b) comprises generating anticipated 
timing information comprising data value transfer information indicative of the time at 
which each data value will be transferred over the bus (Fischer, paragraph [0012], 
"Best arrival times for packets transmitted from slave nodes to the master node are 
communicated from the master node to the slave nodes "). 



43. Regarding claim 17 (and 34), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 12, wherein the step c) further comprises the step of 
comparing the anticipated timing information for each successive data transfer using a 
arbiter model to determine whether two or more concurrent data transfers would occur on 
the bus (Thekkath, column 7, lines 1-5). 



44. Regarding claim 18 (and 35), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 17, wherein the step c) further comprises the step of 
determining whether two or more concurrent data transfers would occur on the bus by 
determining whether the anticipated timing information indicates that one data transfer 
will not complete prior to another data transfer commencing (Thekkath, column 7, lines 
1-5). 



45. Regarding claim 19 (and 36), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 12, further comprising the step of: generating a 

transaction including the data transfer information (Fischer, paragraph [0012]). 



46. Regarding claim 20 (and 37), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 19, wherein the steps a) and b) comprise the steps of: 
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generating master data transfer information and master anticipated timing information 
from the data transfer information using a master logic unit model; 

storing the master data transfer information and the master anticipated timing information 
in the transaction; 

passing the transaction to the slave logic unit model; 

generating slave data transfer information and slave anticipated timing information from 
the data transfer information using a slave logic unit model; and 

storing the slave data transfer information and the slave anticipated timing information in 
the transaction (Fischer, paragraph [0012]). 



47. Regarding claim 21 (and 38), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 19, wherein the step c) further comprises the steps of: 

passing the transaction to an arbiter model; updating a bus allocation table with the 
anticipated timing information in the transaction (Fischer, paragraph [0012]); 

determining from the bus allocation table whether two or more concurrent data transfers 
are anticipated to occur (Thekkath, column 7, lines 1-5). 



48. Regarding claim 22 (and 39), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 19, wherein in the event that is it anticipated that two or 
more concurrent data transfers will occur the step d) ftirther comprises the step of: 

causing each master logic unit model and slave logic unit model associated with the two 

or more concurrent data transfers to initialise timing models configured to simulate bus 
signals generated by each of the corresponding master logic units and slave logic units 
(Best, Abstract, "multiple master and slave devices sharing a digital data bus ") on a 
clock cycle by clock cycle basis (Fischer, paragraph [0012]). 



49. Regarding claim 23 (and 40), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 22, wherein in the event that is it anticipated that two or 
more concurrent data transfers will occur the step d) ftirther comprises the steps of: 

setting a current clock cycle from which the bus signals are to be simulated; 
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initialising the timing models based on the current clock cycle and using anticipated 
timing information within the transactions associated with the two or more concurrent 
data transfers (Fischer, paragraph [0012]). 



50. Regarding claim 24 (and 41), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 22, wherein in the event that is it anticipated that two or 
more concurrent data transfers will occur the step d) further comprises the step of: 

determining, using an arbiter model and based on the simulated bus signals, which of the 
master logic unit models and slave logic unit models will be allocated access to the bus 
during any particular clock cycle (Fischer, paragraph [0012]). 



5 1 . Regarding claim 25 (and 42), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 24, wherein in the event that is it anticipated that two or 
more concurrent data transfers will occur the step d) further comprises the step of 

signaling the master logic unit models and slave logic unit models with the outcome of 
the determination (Fischer, paragraph [0012]). 



52. Regarding claim 26 (and 43), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 25, wherein in the event that is it anticipated that two or 
more concurrent data transfers will occur the step d) further comprises the step of: 

on receipt of a signal indicating to a master logic unit model or slave logic unit model 
that access to the bus has been granted, generating the revised timing information 
indicative of the actual clock cycles over which the data transfer occurred (Fischer, 
paragraph [0012]). 



53. Regarding claim 27 (and 44), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 22, wherein once the revised timing information has 
been generated for two or more concurrent data transfers, simulating bus signals 
generated by each of the corresponding master logic units and slave logic units (Best, 
Abstract, "multiple master and slave devices sharing a digital data bus") on a clock cycle 
by clock cycle basis is suspended (Fischer, paragraph [0012]). 
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54. Regarding claim 28 (and 45), Fischer, Thekkath, and Best teach: 

The method as claimed in claim 12, wherein in the event that is it anticipated that two or 
more concurrent data transfers will not occur, the step d) further comprises the step of: 

causing the associated master logic unit model and slave logic unit model to remain 
inactive for the period of the data transfer (Fischer, paragraph [0508]). 

• The Examiner would like to point out that while only certain citations have been given, Applicant 
should consider the reference in it entirety. 

Conclusion 

THIS ACTION IS MADE FINAL. Apphcant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NITHYA JANAKIRAMAN whose telephone number is 
(571)270-1003. The examiner can normally be reached on Monday-Thursday, 8:00am- 
5:00pm, EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Rodriguez can be reached on (571)272-3753. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through Private PAIR only. For 

more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 

have questions on access to the Private PAIR system, contact the Electronic Business 

Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 

Customer Service Representative or access to the automated information system, call 

800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Nithya Janakiraman/ 
Examiner, Art Unit 2123 



/Paul L Rodriguez/ 
Supervisory Patent Examiner, 
Art Unit 2123 



